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Abstract 
Dengue haemorrhagic fever (DHF) is endemic in Thailand with variable evidence in different provinces. 
Although case fatality rates have been brought down considerably in recent years, the sustainability of 
vector control programme has not been achieved. In1998, an “Environmental Master Team” (EMT) for 
control of DHF based upon the wisdom of local communities was constituted at Ban Now Village, 
Maung district of Chaiyapum Province. The essential objectives of EMT was to establish linkages at the 
local level through the district administration and it comprised of 30 members drawn from different 
blocks. The EMT selected its own team leaders and advisers and worked on a voluntary basis. The health 
personnel imparted knowledge about DHF and its control through lectures/discussions and field 
demonstrations. The EMT arranged monthly meetings to resolve problems and was frequently assisted by 
experts from the health department. Following one year of implementation, the entomological indices 
showed a significant reduction. However the landing rates showed great fluctuations. This was due to 
lack of identification of “key containers” and their elimination. The study village did not report any DHF 
case during the implementation period. The experiment has been rated a great success in ensuring the 
sustainability of the DHF Control Programme.. 
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In Thailand, for almost 50 years after it was 
first recognized as a disease in 1949, DHF 

has spread across the country. It is 
considered an endemic disease in certain 
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areas. With the availability of better medical 
and health care facilities to communities, 
there has been a sharp decrease in deaths 
and case fatality rates during the past few 
decades; however, the morbidity rate seem 
to have remained rather stable(1). In 1998, 
the Chaiyapum province recorded 2292 
DHF cases with a morbidity rate of 211.4 
per 100000 population. There were five 
children who died from the disease. In this 
province, the disease mostly affected 
children aged between 5-9 years, 10-14 
years, and 0-4 years, respectively(2). From 
experience, it was found that the DHF 
epidemics in Thailand peaked between 
November and April.  In 1998, the Ministry 
of Public Health observed that the peak 
incidence increased sharply, particularly 
from June to August(3), the same as in 
Chaiyapum province. However, these 
perceptions did not percolate down to the 
local community level and public health 
workers’ level. Therefore, sustainable control 
failed to achieve its goals due to lack of good 
linkage between these two sets of workers(4). 
Even though DHF control activities were 
launched and implemented many years ago, 
sustainability is still limited. In order to 
overcome this problem we developed the 
concept of Health Belief Model(5)  (HBM) to 
convince villagers of the efficacy of DHF 
intervention and to undertake minimal levels 
of health promotion. The success of HBM 
requires the establishment of a core group of 
people to be responsible as an 
“Environmental Master Team” who conserve 
and save their community environment. The 
objective of the study was to establish an 
environmental master team which can help 
the community to reduce DHF morbidity.  
This model was tested in Ban Non in Maung 
district of Chaiyapum Province from 
December 1998 to January 2000. 

Study area 
Ban Non is located in Tambon Non Samran, 
Muang district of Chaiyapum province and 
has 392 households and a population of 
1163. It is approximately 350 kilometers 
northeast of Bangkok. The village is fully 
equipped with facilities such as a health 
centre, Sub-district Administrative 
Organization, school, monastery, and a 
strong group of village leaders. 

Knowledge of DHF and its control 
among community 
As per the KAP study undertaken at the 
beginning of the project, villagers had a high 
level of knowledge about DHF (96.1%) 
(Tables 1 and 2). They knew about the fact 
that the Aedes mosquito transmits the 
disease (92.6%), about the symptoms 
(86.7%), and the severity of illness (93.1%). 
They also had perceptions of the risk of 
disease susceptibility (49.7%), and that the 
disease was life-threatening (36.0%).  
However, the incidence of mosquito 
protection behaviour among children was 
very low (20.7%). 

Vector breeding potential 
Water jars had no covers (52.9%), 
wastewater lacked drainage (78.3%) and the 
garbage was disposed by burning and 
discarding in the yard near the home. 
Mosquito indices, at the beginning, showed 
a House Index of 68%, a Container Index of 
10.0% and a Breteau Index of 136 
containers per 100 houses; the mosquito 
landing rate was 12.8. 
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Table 1.  Characteristics of Ban Non study 
population, 1999.(N = 203 heads of household) 

Population characteristics No. (%) 
1. Age (year) 

<30 
30-49 
50 and over 

20 (9.9) 
87 (42.8) 
96 (47.3) 

2. Sex 
Male 
Female 

74 (36.5) 
129  (63.5) 

3. Education attained 
Primary school 
Other 

178  (87.7) 
25 (12.3) 

4. Occupation 
Farmer 
Other 

186  (97.6) 
17  (2.4) 

5. Annual Income (Baht) 
<10000 
10000 – 999999 
100000 and above 

26  (12.8) 
150  (73.9) 
27  (13.3) 

Table 2.  Knowledge, attitudes and behaviours of 
DHF of Ban Non study  Population 1999. 

 (N = 203 heads of household) 
Knowledge, attitudes  

and behaviours 
No. (%) 

1. Knowledge of the disease 
Yes 
Do not know 

195 (96.1) 
8 (3.9)  

2. Knowledge of mosquito  
    transmission 

Yes 
Do not know 

188 (92.6) 
15 (7.4) 

3. Knowledge  of  mosquito  
    breeding places 

Yes 
Do not know   

198 97.5) 
5 (2.5) 

4. Attitudes toward  
The disease is risky  
The disease is life-threatening  
Illness from the disease is 
more severe (N=42) 

101 (49.7) 
176 (86.7) 
23 (54.8) 

5. Behaviours of villagers 
Children regularly sleep under 
   a mosquito net (N=87) 
Use methods to kill mosquitoes 
Use lids to cover water 
   containers 
Put sand abate into water 
   containers 
Houses have poor  
   environment and sanitation 

18 (20.7) 

196 (96.6) 
91 (44.8) 

8 (3.9) 

159  (78.3) 

Socio-cultural cum economic 
factors 
The majority of houses in Ban Non village 
store domestic and drinking water in jars or 
containers without covers. We found that 
many houses had a number of rainwater 
harvesting containers. The reason was that 
they could not afford the 4000 - 6000 Baht 
fee for piped water supply (Government 
Sector). Environmental conditions were 
generally poor, there were no garbage 
disposal places, there was no wastewater 
drain and no village clean-up campaign. 

Materials and methods 
The first activity carried out in Chaiyapum 
was to identify the official channels for 
approaching the Provincial Health Officers 
who could establish linkages with all levels 
schools, village leaders, women’s groups and 
the President of the Sub-district 
Administrative Organization (SAO). They 
understood the objectives and perceived the 
need, and then initiated the selection 
process of the environmental master team.  

In order to achieve our objectives, we 
started with a formative demonstration to 
identify what was important to the village 
and needed to be implemented at the 
village level. The study attempted to address 
DHF problems within the village committee, 
in order to take into account local 
perceptions of appropriate prevention 
techniques. We discussed with them and 
tried to make them understand the issues of 
environmental health; baseline data of the 
village concerning mosquitoes and disease, 
and the future health status, as affected by 
DHF. Utilizing their own social cohesion and 
wisdom we found appropriate ways to 
disseminate self-help decisions and 
processes for changed behaviour for 
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sustainable disease control. Subsequently, a 
group of people was selected by villagers 
themselves to form an “environmental 
master team”.   Commitment to teamwork 
was ensured by insisting that the group must  
comprise of people who were willing to 
work voluntarily, without added incentive. 
The team consisted of 30 members who 
each represented one of the 15 house-
blocks in the village. Two members came 
from each house-block. The team selected 
advisers, comprising the village headman, a 
teacher from the school, the head of the 
health centre and the president of the SAO.  
The environmental master team was trained 
in all activities to be performed for one year. 
There were four main training sessions and 
monthly meetings during the year of study. 
The environmental master team periodically 
requested for supplementary training 
materials, and resource persons for advice 
and training.  

For evaluation of the project, the 
measurement of vector density was based 
upon simple methods of mosquito larval and 
adult surveys by larval sampling procedures 
and landing counts per man-hour. The 
mosquito surveys were done four times 
throughout the study period. 

Functioning of the 
environmental master team 
After each training session, the 
environmental master team members could 
go back to their house-block to work with 
their people. The functions of an 
environmental team member were to: 

• Introduce health education to 
villagers concerning DHF and 
preventive methods; 

• Manage environmental conditions 
across the house-block; 

• Create community awareness about 
Aedes larvae in water containers; 

• Supply sand abate to villagers and 
explain application methods, and 

• Link with team advisers, especially 
health personnel. 

The team members would come to the 
monthly meeting to report their performance 
and problems faced by the house-block. 
During meetings, the team members could 
solve problems, for example, searching for a 
public space for dumping garbage (now in 
use), constructing a receptacle bin for public 
garbage (in the plan), raising funds for buying 
a garbage truck (in the plan) and raising a 
clean-up campaign in the village (now in 
place). 

Members of the environmental team 
felt responsible for the health of other 
families. Meetings were organized by 
themselves every month, mostly at night 
time after their housework. Four training 
sessions were conducted mostly in the 
meeting room of the SAO. A monthly 
meeting was organized by school teachers, 
health officers and the President of the SAO. 

Social cohesion in the village was a 
strong tie. Information education and 
communication (IEC) messages and activities 
were undertaken to advocate the need for 
community cooperation, and complete 
coverage and supervision by almost all 
families for the benefit of all children. At the 
end of the year, the winners of the beautiful-
village contest were declared.  
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Table 3. Breteau index (BI) and House index (HI) of Ae.aegypti in Ban Non  
Village (experiment) compared to a nearby village (control),  

Dec.1998 -  Jan. 2000. 

Village Dec  98 May 99 Oct 99 Jan 00 

 BI HI BI HI BI HI BI HI 

Ban Non 136.0 341.1 53.5 131.5 51.5 144.0 40.8 120.2 

Control 114.3 297.9 100.0 262.1 105.1 282.8 112.1 270.5 

BI = Number of positive containers per 100 households 
HI = Number of positive containers per 100 population 

Results 
The results of the entomological survey are 
indicated under Table 3. Over the period: 
December 1998 to January 2000, the House 
Index, the Container Index and the Breteau 
Index all showed a reduction. But the 
mosquito landing rates remained 
unchanged, and sometimes showed 
fluctuations (Table 4). This was possibly due 
to lack of identification of “key containers” 
responsible for bulk production of vector 
species, and where elimination was not 
possible because of perpetual use. 
Interestingly, Ban Non village has shown no 
evidence of DHF cases since the 
implementation of the project. 

Table 4. Landing rate (LR) of Ae.aegypti in Ban 
Non Village (experiment) compared to a nearby 

village (control), Dec.1998 - Jan.2000. 

Village Dec 98 May 99 Oct 99 Jan 00 

 LR LR LR LR 

Ban Non 12.8 17.2 21.5 14.5 

Control 8.7 10.5 20.2 11.7 

Landing rate = Number of mosquitoes/man/hour 

Conclusions  
Villagers, village leaders, health personnel 
and school teachers who contributed much 
of their time for project activities were 
deeply involved and motivated by this 
project from the beginning. This project was 
implemented for one year because of a very 
limited budget.  The best that could be done 
was to establish an environmental master 
team, train the team, carry out an 
entomological survey, conduct a sociological 
baseline survey and evaluate the results. For 
ensuring a sustainable programme, the 
villagers need more time to concentrate on 
their activities on environmental 
management and reduction of mosquito 
breeding sources. The most important 
outcome of the project is that they would 
like to prevent the occurrence of DHF cases 
in their village. However, a lot unfinished 
work still remains to be completed for 
achieving the objective of the project. 
Hence, it is recommended that: 

(1) The constraints encountered 
during the implementation 
namely: time limitations; starting 
with a simple method, and 
focusing on the objective be 
minimized and/or removed; 
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(2) Health education materials, 
manuals and guidelines related to 
DHF kept in the health office 
should be distributed to people in 
communities; 

(3) The government should facilitate 
the rural people having access to 
public water supply at very cheap 
rates in their houses.  This will 
result in reduction of the number 
of water containers in households, 
and 

(4) The researcher must conduct an 
evaluation of the environmental 
master team, and test whether it 
can perform sustainable activities. 

It is recommended that this project 
continued over a long term in order to 
achieve environmental and human 
behavioural changes on and  thus  should 
be carried  out on a continuous basis(6). 
Even though Thailand has limited resources,  

involvement should be a high priority in 
endemic areas and in areas at high risk for 
DHF. 

References 
1. Wangroongsarb Y.  Dengue control through 

schoolchildren in Thailand. WHO/SEARO Dengue 
Bulletin 1997, 21:52-62. 

2. Chaiyapum Provincial Health Office. Evaluation 
Report of Health Development in Chaiyapum 
Province 1998. 

3. Ministry of Public Health, Division of 
Communicable Diseases Control. Report of DHF 
situation (Thai December 1999 mimeo), 1998. 

4. Ministry of Public Health, Division of 
Communicable Diseases Control. Current Situation 
of DHF situation of dengue haemorrhagic fever, 
December 1999. 

5. Mechanic D. Medical Sociology: A Selective View; 
New York: Free Press; 1968. 

6. World Health Organization. Prevention and control 
of dengue and dengue haemorrhagic fever. 
Comprehensive guidelines. WHO Regional office 
for South-East Asia; 1999 (WHO Regional 
Publication, SEARO No.29). 

 

 


